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PURPOSE: To provide a metastable condition detecting 
apparatus which can effectively detect whether there is 
the possibility of a metastable condition or not. 
CONSTITUTION: A metastable condition detecting 
apparatus detects whether there is the possibility of 
metastable condition of a digital circuit or not which 
receives a first signal (trigger signal) and a second signal 
(trigger-hold off signal) which are asynchronous with 
each other. The apparatus is provided with a first latch 
34 which memorizes the information of a first state of a 
first signal before a second signal transfers to a 
prescribed state, a second latch 36 which memorizes the 
information which shows the transfer of the first signal 
to a second state to the first state during a set time gap 
after the second signal transfers to the prescribed state, 
and an and-gate 44 which generates a signal which 
shows whether the condition transfer of the first and the 
second signals occurs within a set period or not 
corresponding to the information in the first and the 
second latches. 
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1 ] 2 immvm^-ri>m>ic0mmm 

aTt»#R>&iattT-5m2iatt*igi. 1 
-hiBH 1 Rzfm2m^mffi<ommicst^cx±gim i s 

[000 1 ] 

[0002] 2C 

lHllS©:p^^t*^fi§fctaH-r s 5 > . 5> if (j^t 

[ 0 0 0 3 ] c©cfc -5 ^cM^t^3ll*i|&ffi|5ii^{c*ji»rp.g 

{c^SL-Zc^Jc, -g-©:? y ^ • :7 p ^ :?'©£fi:^Jtil3l§*s 
K S *J . |5|i»©i^g|*J^<D^^t?SSCcig-r S * -c 

a!f{a*?c(.»ig^i^rBi©^mtb;t»<i-^3&i®$*^t/^^ici^ 4o 

i>c^i>$,^, c©j;5^cyiijai*fj:i,»;f;^S^c«#t*: 
[0004] :*-i^nxn-:7-(D$n^gfJ^^rtt. S'Mffi 

3ti!tclifi-^©!a*^t>-t*©— 09«, h y ±im^t h y 
iSS'J^g|Jm#*>6^*>ti^^>©JS©-C> *^©2gSF$!if 
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2 •. ■ 'J 

D >^ 3 - 7*:<>j;x©i»l^©*i<iA;tm3l5S $ r h y ^'m 

■^*J|6^-rS©*|t)Eijl:-rS3^©<i#-C*S, yiC©ffLl* 

-^3&Ji?5r ^7©lSHi!^d:^)*i«. h y 75/fi#SCX h y 75/ 
10 ©gE*0©mmStJ!^*^P.^*S. 

[0005] -*igiKi@is©j: 5 rj:m^mmit, ±m 

h >©-r-i' h n-i^xtt^s^L/rt^S 1 1 0 0 02^ y 
-X©i^ir«'!^©3^i^^;^3-:?•{c^snr^,»s. 

[ 0 0 0 6 ] S6«, m^cD—mmmmms <o^u v ^ 
a-c*€.o c©i5|gs-cti. immm7'iy^)\^m'^<DMit 

nct,i„ h y ;?7* • K:f y ;*/«^*s^ i ^ 

ic^ ^ $ n by ^mn<Dmmv(m<OiLi5±i}i o 
S^KjSor D A:t>^©t^SI*s7 y 7- • 7 p 1 4 

DA:*;^ h y • K:i-7{t-^©aiatt«^ 
{fcilSI^tCA:^?^! 2©!- y;?/<i-^*stit«^YbUfc«-^ 

[0007] c©^ f ;^7"-:^Ji/Rm35:sj?i^*{g?ig5 

V -jzf ■ yn-:,-:ri 4 ©Qffl;^^ i e icmm^ti-ci> 
30 7 y s. . 7P r^i 8©i'P y 4'A;^S8CW. ® 
S^-?2 0 *:n-i/r h y :<fft#<&SWS, C©iiS«^^ 

2 0 (cj: 0 h y **^#{c-^A6nsasi^ratt. 7 y 

^ • 7 p 7- 1 4 ©M-^fill^raj; 0 Sl^„ 351^^2 
0«. ^^©y"h<&it^JS|iKLfc«5. fiC»^r-7'j|.;fc 

fi5fflt-*^{cj:0ll3K3n. ■e©a:t>«S©h y;?!/fl#^ 

7 P U7 7" 1 8 7 y y . 7 P 1 4©Qtb;^^ 1 
6 ©fi-^i 5152^-^^2 0*>6©m^*A:t)«^<»: UTS 

0 [0008] -Ml5lK8l51if§8©«im*. 7 y 2,7- • 7P 
7* 1 4 ©tB;t»^ 1 6 (Dmn^i^ ^^f—rfjiimicrj: 
oT^>. ii5I«^2 0=S::frLXmm\- V:fj'mmii:fl2 2 
*S7 y y :/ . 7 p -V 1 8 fc«|&snS3!-c©ratcS5e 

-rST^^^it^^iS^fcarJt^Tl^-S. St-^T. 112 

7 y 5. 7" • 7 p 7* 1 8©m;t/ 2 4», ftn-ctr 
-ji/ F^7e#r*si#^e)ns, c©-Mi5ia!!i5ijs 

8©raHtt. fii^»/iN3l,»*s. ||l7y2>:?"-7P-^7' 

*> e. ©iis h y >(7{t-^=k 0 an ^ c i , xitmt)^ i e 



(3) 

3 

[0 00 9} ^2''>(CJ:S7KB^^047 9 75 72^ 

inmvse 3-200071-^) (o&mcmm^tiTc h 
[00103 h y ^ i^icmm^i>^fv • -y- 

[0012] fit-o-C. :*:^Bj©Sfl<J»> t^S^^tjUhIISK: 
Mbr-pf :Ji;^7^-:/ji'tfc^o[>njt6tt3&ss,S*iS*>*5^l^ so 

[0013] 

4r;l/EIi»©^ * Xf — ><;l/t^CD nJ«6143&J* S*>S3&>* 

c ^ 2 m^aym^o^^^mi^m i m-^© 
^s©m 1 \m^m.-^mm^mmri>m i fatt#ia3 4 

iB^ 1 mno)±Mim i t^^*^6ii2«g§'^©3g^*^-r 

WIR^ia^-r-S02IBtg^S3 6 t« ±tB^ mo'02 

iBif.^i8rt®ftig{c(£;GT±iBii 1 Rc/m 2 m#©tm 

[0 0 14] 

S2 8«. jgjgS^3 2{Cj:or^*€.^^©ll#P^P^PS 
©®fflJiiP«3-C h y ;<f ©-^.t h y ;</ • *h K :t 7 m^© 50 
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t»i^§©^initii4*^i^-r^ ^^T—^ji'Simm-^^^:^^ 

-r-5. y^;^7^-:;^Ji'<^tl*^i-r4©«. ^sis© 
SBtTcr^fer t».5#^©NFia J: 0 *>^t»Pa(B-ci^A 

$n-5i&afi#©s/h-fe T^rasofS/h^^-^i' 
mr^. iis^-7-3 2'c-^it6n.5asi^K«. h vtf: 

[ 0 0 1 5 ] 0 1 iCfct^r . h y :</<t#» 2 o©ffitg^ 

^-y^3 4RC?3 6©DA:t>iS«:«if&$n*. hy 

;y • ^^--)V K:t7fi-^W. -7 9^3 4©CA;tl^RCJf3l 
S*^^3 2©A:tf^K:«if&3ns„ ilS^^^s 2©ai;'3 

tt. ^-^5^3 6©CA:^>iS«:«*&3tiS. ^5»5^3 4R 

[0016] — latc. CA:^3m^*« (M r 1 J ) -c 
*n«. Qffi;^3», DA;t>JS©A:^M-^ifta«sstcse 

roj ) -c*)n«, DA;^^fc«fS{cEn*fl$tifcm-^© 

i6ffl«3ll*i^ (BP%. bri>4. :ti^P>^ 

3-:/©>y*ri5iisK:*j(,»-c. 'mt&micmmtfi^mm 

9{cm:*b. ^-^5^3 6«. a3aS^3 2 3&>6©3lSF 

y tf • F:i-7«#>!>s^fc^ib-r-5i^«c F y 
©<^«l*Qffi;^jiig4 2 {ctfl;t»-r6o 
[0017] mm ^-^l/ F:t7fi#*l^{C^{k 

Ufc^T^!?9^3 4RC^3 6©Qffl:^S3 9RCf4 2*s 

isi oiiat^Mt? *n«. F y *r . f* :t r^m-^^^a 

^^^3 2 ^ffljS-r Sl^tC F y :</fl-^*^^St^iS§*^{b 
bri,>!&t»C<!:K:i&^, i>L. a@F y;*/ • 3^->»l/F:t 
7M#J5ifi|{Ct^S^<bl/ifcmQttl*«83 9Rjyt4 2*S 
g^r^il®t*iSS-C*ti«. F y *f • F:i-:7M-^*s 

ji5i^-9^3 2 ^iija-r ^Kic F y *'fi-^©tigt^^3&i^ 

ibO/cCtCC^c-5. F y**«^i F y:</ - 

Fj|-7(i-^©t^9^{k©— SS^SJB. iKilR^3 2©e 
Sj1®B#P5*-C©B#Pb1«©®H-C*€>. ^v^3 ARZ>' 
3 6 (Ctatt 3 tlfc^mi^om^ it. ^yy^SA ©S$K 
QttJ;^Sa4 0 i^-:'^3 6©Qa;/3^4 2 <!:*»e>Si^dC^> 
A:^*T>F • F4 4«c«!f&-rsc<i:{cJ:orlS^UJ 

•rSo T> F • y- F 4 4©ui;^»«S3 ow. m i ©«ia 
11^2 8®iii:^JSg-c*or. cc*>6^i':^7"-yji/ti^ 



5 

[00 1 8] ii5I^^32«. ^(OmtimS 8i!p>^<Dm 

[OO19 ].02«, 01©i^i3ISa^%imiHlSS2 8i h 
y ^t^fflffl^ i;:yr''-r7a-y:/50<!; *^tP2(c^?gcD— 

p :/5 0 T«. c < «;» ) A::^jSg5 2 fc h >; 
^^m^ S n. D A;^js|{c (iii®^-^ 3 2 ©iljg :/ 

^, as^f 5 <Dait)it. ig«rr sa&aigKf<z^Hf 

[0020] gi?g(D«iLfc. as*-? 3 2 (Di^m^^ 
ra^ 2 0 0 i-y^t V. mmii -j :/4 5 ammm'f^^ 

f^. 1^.^, 0 e> 2 0 0 :^ ^#JW±igjfi Vfd^icV 'J tjm 

vyy-yu V 7-5 0 <oQm:h^ 5 6 <ommm\is.. 

[002 1] L^^b. L h :</ft^3&i^*03&i6 1 5 
7- . 7 a 7-5 0 ©Qai;t>^ 5 6 tt. ^SjSi^ 

^tm5i8S2 8©Kif'pB#rart{c^{fc-r-s©-c, ^mm;^^ - 

[0022] B#,.So 5 0 :^ ^#^iiB#.^,-C h U 

^*5X(ca^U/cis^{c«. h y y 7* • 7 

a»y:/5 0©DA:^7^5 4(c^j >:7-4 5*>?>©a5ih y 

3 2<DilSI^P^-C^$SalSR^a#:^HiI51g§2 8<D«) 
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[0 0 2 3 ] ±3^CD3-:?(DWn^UTl,>^<J:^{C. 

7^ • 7 n 5r 0 ifi^Tmm^mt^m>o\t. mm 

mi-Z2(0^v •:fmt>^A 5 (CilS h y ;!/ • K:*- 

7'B$rasiyf.-^-ju K^wcc 0 . i -r y^^mxtcm^m 
mmix. h viimn-»¥^i,tc<o^c?oji^b2i)mm 

10 [0024] 3lS^^^3 2 ©eSfilSI^J&l^ 9^3 4 
SCX3 6^{^{C h ^Ji^mkmy V yy-yUy:/50<D 

J®^{c{j. 7 y :/ • :7 o 0 h y iimn<Didi. 

mmy V y-y ■ yu vzfs 0<DQm:h^5 e «. :i-^'n 
:3 - :/-ca^^ S h y ;?/«^;&abr 
[0 02 5] 03«. *«IB*:i-J^PXn-7-{Ct6:fflL 

20 ^09©«Rg*^-rr/'n2»i70r*5. c© 

I51S§«> t?}^«*a;^; y7;l/j::.r^l<-9->i^xrf©T:/^ 
F • v-f^p • -y--^.;,.;; . 3-.-J<u-i^a> (AM 
CO :65Sig|S5St/rt,»-2,Q3 5 0 Oi^y-X©Sn#E 

CL (X 5 ^fi^i&a) y-f. 'r\y^=S:mi>'cmm, 

©^ -t^om^HT T L© ct ^ i&SJ^jrSi&ffiy" hX« 
:»8^©a&3H^-j.:;^^>&ffi(,»r*>Hl<*b. -en^^ifi* 

wffltt^c^^I^^•r s c t < m^otcm^omm^m 
30 if-r s c i «njtg-c*> iis^^3 2 ©esss^ra 

[0 0 2 6 ] @3fC*j(,»r. h y;<f • *h-Jl/K:i-:7®# 

tt/-«5.7Ti^ffi^^5 8Sjyf6 o*:/^ur h yiJtfMtUffl 

7y ■;»:7-- 7P-;;7-5 OOy-fei, HA:^^ (AR) 57 
tCfit|&$n-S„ C4^,^>'^'y 7t 5 8J^<yf6 Ott. f-y;?/ 

• F:t7<i-^©:ftjt^:{gj«-r-54&©^>©-c*s. 
h y tfikmrny Vv-y - yuy^so ©QtH:^j^5 6 

10 tt, hVM ■:i-^'~;VY^ym^f>iM-C$>^m*)m<Dim 

(>cm^$ixri^^, h v:^ • t—jVY:tyimu. 

7t5 8SO*6 OiCj;OaS$n/cm h y:*/^mffl7 

y • 7 p 5» y© y -fe h A:^i^5 7 {c«if&3 ns, 

T 5 8S0'6 0 ©aSI^P^^fli«-r -5:^*^ ^, 
7t6 2. 6 4S0'6 6*V^•->7T5 8Raf60®aS 
^*fi;i^^K/cl^ h y • h':tym^^mm 

C©jffigh y:<f . ;J^-;^ K3^>'m#*^7S'9^3 4 
©CA:t;^<!:a|I*^3 2©A;^)^3 7{C«M$4aS. 
^^•■;;7T6 2. 6 4S2>' 6 6 tC J: SiiJI|^PBl«. hy;<7 



[ 0 0 2 7 ] s 3 Kfet^-c. mmmms^<D^ < nmmM 

*^fiRL/T(,»So ±i^©AMCC®Q3 5 0 Oi^U-X 

^mmit umoisigs© ^ ^ xi^*]t^3c#-r s c i Aim 
:^^imoxmm-r^tci,f-c^micn^i>, m^nv m lo 

ifikmmyV-?^' 7Ps.:/5 0©CA:^j4S5 2{C*S 

[0028] mimx.mjm^tiim^2 s 7-^^34 

a/^*i'7r7 4. 7 6, 7 0 t?«fi£3nTli 20 

•5. >'^*f 7 7 8<DXt}^(D^mm-^^^Mf^^3 2 

K:«fc 0 7 ^ 3 6 ® c A:^»sS{c®Wttffi14©m#=&«l& 
Hi*6, T>K • y- h4 4®A:t»*§(C», ^2'^3 4 
©QNm::;^j4 0 i ^ ^ 3 6®Qtii:^4 2 3&S«*&Stl 
■5. T> K • h 4 4©ai::tlSa«v t 7 0®A 

:t»JS«:S«t$nTi,>S, >'^?'7T7 0©lH:t>jS3 0«. 

[0029] hv :^t^mmy V ■ yn-jy^50it. 
-'A* ^» 7 T 6 8 ©ffi;^3SS 7 3 Kia:^; 3 n-S-'f 7 T tfJ:*; h 
A;t>^K:#t|&Sti. ilS^?-3 2©5f •>:7'4 5{cffl;^j3 

• 7P?» >^5 0©DA:^7JS«:#^$n-5. yj'»:f' 7 

Stl. C©>'^*^/7T 7 2®m:^». ^hU^fm^itc 
■5. 

[ 0 0 3 0 ] 04tt, ^^f'Micm^mm^m-^i' ^ 5 

> i^Ht?* Atf ©-'^* vVr^ti V *'fi^«. 7 U 40 

7at>;7*5 0©CA:^^5 2, ^•:;9=-34©DA 
:^^S.af^-^5^3 6©DA;'3SSK:^3tl5. t?'; -;':?' 

[003 1 ] Btf©3? V')fi • ^-->\^Y*ym 
7 y irr^- 7a5»y5 0®DA:^aS5 4(c«if&$ 

S A©A i/ 7 r tB:^ h y ;^fft-^tC>PtUr U 7" • 7 P 50 



#pg^5-2 6460 2 
8 

h • :7ii^3&s^isur ^ x 

[0032] Ctf©-7 y 7* • 7 P :/5 0 <OQm^ 5 
6©jg?^li. 7 y 7Py 7^5 0©> ^tXt^-:/;!/ 

tt,^©^tgi4©3&«:i&atm&s:F^^ ttsii> ^^mm^ 

[003 3] Dnoyf^vVr^tiV'Jii • ^^-;^K:^•7 
(t^». 5'-^9^3 4©CA:^7^ijiS«^^3 2©A:*J^ 
3 7{C«*&$n-S.^f ^3 4©-b^? hr-^:?Tl#Ki5^ 

-^PFi^Wtt. c©?gj^^«:s^$tit:i»s. aes^ 
^3 2 (DKtim 3iiphi'v zfm'f-A 5 * xomwmf^ 

tt. ^^»9^3 4©5^-JH-*^P5i:7y f:?"- r'P^:/5 
0©42^ hT^':^ra©fafcLhtc|9:^-r.Sj£^S3&i*S. 
[0 03 4] Etf©iSShy*f • *>-^I/F:*-7|t^«. 
^i'^^S 6©CA^Jg(C^*&$n^>o 3®Sm^3 2©^r 

p'a@^4 53&>e.m;^i^3 s *t?©a5ii^ra«, 7 y 

• VZXy-^b 0©!j^— -H' K^F^i^ "^^3 6©H2!? h 

Tv:mmt<om&.±.<onmicwtMifi^o ^ 9^3 e 

[00 3 5] ±^<DJ:^iCit-{ S.:yir^tiif3^otcm 
^tCttv lHlllS«iE^tCSM^U ^^?^34RV3 eafeCX 
icy 'J vv' ' ynvzfb 0 ©3 o©^-T<z) i -zxD^tfijt 

fi#». ^-<>F{C7j^L//c^^5^3 4OQNa:^^4 0 

(omB. ^-f >G(cs^u:fe^-y9=^3 6©Qa:^;4 2©?g 

J^Rjy^^ -f >H tc^]\ L':fc>'< vyrio ©tH:^^3 o com 

mx$>^, cn6«. ±M<omnicMoxmn<Dm'^m 

[0036] i&at^^3iS<^^aiiI882 8R(yf h V :f:S^tii 

my ') y-y ■ yu'j-:/5o it. iHTicmm-rixt: ^ 

'J>dit>V ' ^.y:f*)Zyif • :ti^p;^=i-y©lHllSi UTffl 

y^i/"- :ti^PX3-:7'9 8©^JS0«©^^«riT^T:/P 
yi7mx$>i, C©:*-*^PX3-:/©?jSiB'J^i^gPfi-^j&l 

A:^3*tins 1 0 0 {c«$&3 c c ertsu h y :fjmn 
3{»ihy^A;^iHi!»i 0 2fcm3ns. as. «S'JS« 

-^tti^o iiom#-c* *) . ^mv-^ i^jimic v y 

n-5, h y :fj^mmy v yrf-yu-:,-y5o 

». 7'y i2 2. h pJtgS?I:<7<t;>if 1 0 4RO'I^KF^PSa'J 

h 1 0 6*igafr-rs^b y;^<i#*i^t-*. 
yy-fei> hpjtgJi5l;<7'i'>^' 1 0 4W, ^^•xllo*/^ 

L'r:/PH2-y1M 0 8tcm-^^ii^0. :7*p -fe lf 1 0 8 
Ctl{C<fc»? 7'Pi/^A • ^*y 1 1 2{CiElf.3tl/c 

T-Pi/^A^&liffu. ?ej^©-y>>^y>ii'*tf^o by 

^. yp-fe^»ifi 0 8«, -y->7'y>y- ^ay^im^ 



1 6«jgf^®-9->7'y>^?:||ffL/. ADC (TrfPi^ 

a!9^^*'; 1 2o*>67'-5f*seioiiL^*tfi$ti, d 

AC j.ri^^jV ■ T:f-Ui/^m 12 2*yt-OrCR 
TaTj^g 1 2 4«:jgy^*sam5nS. 
[003 7] C<D:*->>p;;^3-:7'07'i5^r^Xjl^tt, 

■5. feu. h y . .-i->-;i. K^:7<i-^*sfiH^:,®{c^Yfr 
^■rS5£ V y ;</it-^ic J: orNFfflMBijliri^^ij:^ „ i 

[0038] ±a<DJ; ^«r«-i5iITT?«. :^^m(Dimm 
^ttJEIK 2 8 ^ ;^ 5=— oJ«Ht#^^^-r -5 
coft-^tcjECr^i'p^^n-r^g 8tt. COO: 

»v 7"P-fe-?-y-l 0 8*!:/Pi/'^A%S|ffL.T:tS-'PX 

itc-^fc«^©i h y ;*/<t#*SttS*-c?R0y*y«:7^ 
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[0039] #im»i|5iK<3[)y ^?X7"-^;WgiK:*aa-r 
[0 04 0] 

[^ig©ja*] :*c^§g©^5r>^f-r^;|/t/i:,®fefea$la 

«v i^im«9M^{c * s 2 •o©M#*s^3e©S8rart {ca^ 
©^5feoj«itt*j*s*:>S3&><&a-rm-^^^^-rs c 

20 SSK:*jt:fs^^^|^5fers©{cffi«)rWiS-c*S. 
[Sffi©®^)5:iJiB^] 

[0 1 ] ^mm(D-mmm<Dmf&^^r:fu i^a-c* 

[02 ] 01 ©msstc h y V v:f-yny:f 
[03 ] :*:^{C{^^ffe©j|M^©«^%^f r^P y f 
[04] 03©|HlK©a&f^*ittlH-r-53^©^r-^ 5>i^0 
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